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(54) FOCUSING POINT DETECTION DEVICE 

(57)Abstract: 

PURPOSE: To improve the focusing point detection 
accuracy of a mountain- climbing type focus 
detection device by selecting the best interpolative 
arithmetic system so as to prevent an error in 
interpolative arithmetic due to the large- small 
relation among three points detected across a 
focusing point from increasing. 
CONSTITUTION: The light distribution of a subject 
image passed through an image pickup optical system 

1 is converted by a photoelectric converting element 

2 and an image signal is outputted; and a frequency 
detecting circuit 3 detects frequency components at 
the three points across the focusing point. A control 
circuit 5 makes a large-small decision on the output 
of the frequency detecting circuit 3 among the three 
points while shifting the image pickup optical system 
1 in focus position. The interpolative arithmetic 
system is selected according to the decision result 
and the focusing point is determined by using the 

outputs of the frequency detecting circuit 3 corresponding to the three points and the 
selected interpolative arithmetic system. Consequently, the image pickup optical system 1 is 
driven by a driving circuit 4 to the focusing position. 
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Hi l lc>K3nsJ;5lr. te^fc*f-r*,MX© 



;ft©H&ftttm#a©aiasE«-r seises**:, _hK zi , B£C£©tH***ZQ t-rst, rais (a) a* 

3j!St©«»**a^a©ffl*<0^* i WM-r*WB'J^a 6 <c) C3^0H«*«R{fcl/&»^, Hll (d) \z 

«T*aUR^I*i:. ±E3&©H«ftttW#I*©tB*fc 10 j&E»5 X<D5>yAS4 X*ft*b. Zi *K£U 

-hE»«?*nfc»M!S[HC^C*fflV»T-&*jfe*ft^3. Zo «3^bf-5C:iT?MTF*-^»3^fi!>BB««. H 

•&«8jftftffi^«t. £©-&«ij«tfe&3MS!©ai;&fc«T> ne(a)- <b> -» (c) <o*'5fcftfi;S-&-c^ 

»^St»^«^-S=:a:«'»«it-*^i»jSt«ffl»*. [0 0 0 7] Hll (d) tl*#-71>*l 

[0 0 0 1] •C»mi,fc»&©*M*i&S. MTF*^«, BsSW 

T-&«^*«ta-r*-&«^«tiiiSK»cB8-r«fc©-Tra6 ua>u as;fcfflWft-eiE«i,;fc*&. 3 Atom* 

[0 0 0 2] »»*SI*36fV^t*jRbTU* (RH (d> ©A©« 

[«£*©**«] *Mfefi#*JBWT. *©«»**£«•©£ H) . 

MZ&.Sls'tmiSMim&fiSi'XT&tt.* NHKgftS [0 0 0 8] C©»W«±E*IHfc:**TfcaFtt;fc'fe© 

1 7*»nnc-csEaffiiK«tD»^anfc ruistj-9— -e, 3j»©«s«w*©^NW«fcjsi;'t. «to««© 

©T?** (£taMTF*-^fr«) . 3H*>6, [0 0 0 9] 

MUB*#lfc-r*;fca©*BU *tttDt>Z<D5tmU. * 

j»fc##«l^B. «liB»IITU, Iyi>«^ 30 »3t*»t. £©IO»^»&Mjibfc*^tt»©3fc«- 

fctt£««fc«#*^««*UiS#©l$fc. B*fcll©3i ±BB-f ^-^{S^61«t«»ltdE»**ffl-ra 

«*«»±-rs. toj;5c. tiisoAFB:. to&nvak. «&ft*a^at, ±Eit*>t^*©t?>hti«*x*. 

[0003] 3t»fisagjt^«(ja^^«3^© ^R©ma©**£«mv&«»i#Rfc, d©jR»j^ii 

2 2 0 2 7^. 4»«¥2 - 1 0987 6^tT«iSn t. -LB 3jftt©««ft*ftffl^a©ta* fc-LE»R3n;fc 
[0 0 0 4] « i, C©-&*rft«S^S©m*tC5£oT, _hEB«*3^ 

»L&tf &#*&&S"lftfUUTV> <fc»te. P3IBS:«&Sfc [0 0 10] 

r*. [«ua] ^©»^©^»/a«fflft«c*oT«. n»jt 

[0 0 0 5] me>©HiBj«fc:MLT. Wl - 2 2 ^**aiSU«:*¥#«©3t»*'*»3t«Se«*? L »-C3t 

027^. tsjRsp2-i 0 9 8 7 6*rctt. «fc8is n-c^f ^-yfl#*«ai**n« t. mmmm 

^JH£»«&Sfcbfc3|Bffi©^»j»flHB**fcLx. ^RfcT-tE-f ;*-^«^*>S«$^«*fS#:e*t*ffl* 

«KJ;oTB. ©*j«v «*ttljfc£©fta?:*«>* SO «tfl^a©ffl*©^:/>«««Ba*aTfWSiJ3n5. 



[0 0 0 61 CC-C. Sill fcPV>TS!99t5. Hll 
(a) . (b) ROt (c) Hu MTF3b-7±ffl3j« 
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[0 0 11] 

[ooi2] Hitt. r 
m-rm»R«tu@%3 i 

[3*64 fc» (WWlfilW5, & l o-&^jiWAWtaB 6 2fctf 91 

2 <o-&*ja«aiia» 7 **rutv*. 

[ooi3] -hfafwwis&s M$amm®»&3frB 

ffij*, MTFffttf) SSK. #12fctf»2©^»;SUft 
ffil§]»6fttf7*^*£&jft&fclirt-S. *L-T\ A 

tH#5t«*A.-5. -PSD. »l©^ftj&*«ti|3nS6a:iB 
2<D^fltja«ffi@l87*«J|j|itT, ±E 3 

[0 0 14] SJ2U, J:KfW*IH»5C)«tE^'P^f 0 
fH*E»6tt. tttHMWiaBG 1*^©7*- 

»«BUtElB3<OBPF OI^F/tX^JV*) SrBSW 
*^>F«>Eni5 2t» JKO<7W>K«>ls]B5 2©m 
fcSCCD (ft-^y^HT/MX) OH 

*em ufc^uTA/D^ftr^A/DaeaiaiKs 3 

t*«-L.T^*. «f*Hn»5tt. A/DJESUhIIS 

6oi^>Xtt«&Slc, 8ffioltiafc¥*©<fcB. aft 

teiK s i ^eas-r* >xmm&®& s s swath 

[0 0 15] -t-UT. «W«WWtlIK5 1«. U->XfH* 

» i <DB»a*e»r*-*. u>x«*ttf&aiiiB 5 s 

BftftS:*^.&3ja(D*/hM«*W8iJbX. *IHB*^;*« 
[0 0 16] ilO-&«,^WKHco*PR«^n 50 



3 3 0 10 

S^flWtBn?. «KU>X11. CCD 1 2. BPF1 
3. (M) J*7-fm4. SB 1 RtfSS 2 ©s(*I8 

t, v->x«(ati»aiLTccD 1 2 4i»iiflL, -a- 
j»/Su»distfacpui 5. vut^xi i*Mft-r« 

f2«ccDi 2kt*ij*u ««dW»miaK3**R 

©BPF 1 3fcT»l8U fW»lsI855£CPU Wife® 
m&W 1 STTliaEUTH*. ft, COCPUIBU, 

Hiic^n«fH«iisiM(5, &i<o£m&«tffl[3tt6& 

tf»2ffl^*A*tttl5!J87T*Wrt-*. JiBEJBl 
ftt8S2©ttifitt. Vr-XhV'J-X^y? (Is 
t SW) Xtf-fe;&>FHI — vCX-f 3^ (2ndSV0 
fc±!5*8i>6n«. H4fc«HbT. (M 

TF*-^©I9jS0 *t^je3jfit©«ttftfll^J:»3. 1 

[0 0 17] 04 (a) ttMTF*— :7£3jtt©H«* 

<b) at* (c) tturaoame^UTv* 

*. V>*» H4 (a) K^Sn5.fcf5K:, 3 A (A. 
B. C) <7)7wA'AH-C<Ott11IH««»»*>b©tU. IB] 

h« 1 t-r*. B»tFata-*ufti»&tt. 8fc&*©:»» 
*©«pife«©roiJ8fcfcs. h8shb#»&j»a, b. c 
fc»j*rr*f (A) , f (b) , f (c) fcf*. 

[0 0 1 8] H4 (b) tt, f (B) £f (A) >f 
(C) . SftBf (B) >f (A) = f (C) ©*&* 
B. C 2 jA&fit.£ilCSRy> t. yi £2!© 

«s*:fru Ajs*aa-r*yi ©3*j& <.Bj&&w&t 

LT, { (1 /2) (f (C) - f (A) ) } / (f 

(B) - f (C) ) ) ^&*U*J£:LT3RK>«.. 

[0 0 19] H4 (c) tt. f (B) S f (C) > f 
(A) ©*&<&tRL-CV>*. rCTTH. A&t*B©2j& 
*M^lK«|lyi yi &a»<0«€r&WbTCjA«9ii 
"T*yi OXjS (B^*«jiKfcbT. {(1/2) (f 

(C) - f (A) ) } / (f (B) — f (A) ) ) «^ 

*afi<H) tT***t. ( (1/2) { (f 

(A) - f (C) ) / (f (A) + f (C) - 2 f 

(B) ) } ) aBC7D-ft-bS# 

[0 0 2 0] 3^— hSn*<h. ifcf. 7 
1) , 7y-Xh>'J— X*«^Tr*tltf-t©**«r« 
^A2) . *v»T, l/>XK«r«*«»dl (Klb«li . 

»m (HSftfa. fb, f c) sna (x^y^A 

4) . «, Iin6X7 i yyA3»tfA4©«3a<fctMb 
T«. 2 2 0 2 7**RtW*«¥2 - 1 0 9 8 

[0 0 2 1] tLT, lEB©«{flffl*»f a«*R«a 
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^t-Sfc60)7 7^GM^ (GM=0 : U>X<DM 
[0 0 2 2] £C0X^;7A7k:RVv-C* GM=lft6 

fr. GM=0fe&« <k>X^«^ft3£^^ 

V>> . 7f-;^A8 fc&^T2[IIB<D*ffl«&»f b 
(fbfi. f a<tDS5^» ; f f b) dtttffi^n Iff 
*. 

[0 0 2 3] *1>T, ^ja«kffl»iw»i)c^-^*aj<o 

9) , l/U-Xttl»©*lB<0fc6©79^RMC!)*IS 
(RM=1 : yy— XNI^U-Xa«:*:7#»c&5) ff* 
fcsns (x^-^r/A l o) a ^©xr^^A ioi: 

T, RM=1 (7r"^KV"J-X*7) T?*ntt, ft 
(Xfy^A2 0) UTX^^Alfc 
— Xfy^A10l:tRM=0 (7r-Xh 

1) • 

[00 24] £<DX^:/A1 10»*i:i^T, V> 
XW»^tft>tL (Xf^^A12) , 35tC3[pJ@<0«ffl 
M»ftfc (fctt, f a, fbj;0i*«»; fc^f 
b£f a) )&t8£Sn5 af^^A13) . %VX. 

y^Au) -e«^ie©3ja«>B8«&*"r^^ 

yza*tt*£ (Z= 1 : 3 lisMztmis, 
•&ftttffifcfc*) sn* Ut-^AI 5) . 30 

[0 0 2 5] Z.<DXTv?Al 5 KIT* Z = lft6lfX 
f-;?A5teISo Z = 0 ft £ ft IficO 3 

16) « Xf^^Al 6C1H>T. Q=l (MTF*- 
:/©lU©K-*ft*^W**t, »*KIffTI£&V>) ft 
6tfXry/Al llcH«5. &1±. Q=0&5ttx^? 
^AHfci^WMWF (l) fcifc9&£n 

[0 0 2 6] X-r^Al 8T?fcJU F (0) £F (1) 

StlSo ^(DXfy^A 1 8 KT> Wffi*£3 <fcDF 

(o) tF (i) <Dm&<ommt>*4^<txif> 

Wffi*ei JCOF (0) iF (1) <Dm#<Dmtttifl'b 
£V> t^KM/m^Tto*) t&\t. MEtvr-feft>P 
UU- X^ffl&tffrfcn* (Xff^Al 9) . 

T» ^x-ry^Ai 9fcT> ir*>HUU— X&*y 
©«^7ry^A17^0, -fe*>Hl/U— X*><Z> 



$*B8¥4-3 3 3 0 1 0 
[0 0 2 7] ^n^7AFBH^-h3n5t, 5fe 

«**«^f (o) fc«t?)5i*n^ (x^5/^b 

1) o *t*T. U>XMft 0K»Sla ; U>X&M}z 
^^^FC«tFC=lfcK^nS (Xf^?B2) „ 

*«d«. mwmn»«cf (i) Kiao&sns cx^y 

^B3) . 

[0 0 2 8] 3fcfc % X^^yB4fc»V^T» MttftA** 
F (o) » F (l) ©JtKttStffrfctt* (IF (0) 
-F (1) I <£i ) • ^OXT7^B4 l:t, F 

(0) tF (1) (0&»<omi^ifiBi £9*ftt» (<& 
•KM) fcfttt. 79^GM*tGM=lfc$nT, X5 1 
??B5'vfl»frr«. Sfe, F (0) iF (1) <Dg# 
Ei £D'h3<ftV>£:*tik X^*/:/B6fc 

(o) tF (i) ojvmmw&ztiz (F 

(0) >F (1) ) . 

[0 0 2 9] X^^B 6 fcl»V>T» F (0) >F 

(O T»n& y^tfF ca*F c= o t$nrxr7 

yB7fcttttP, — F (0) >F (1) TfifcH&S 
7^^GM^GM= 0 fcttTK^tl (Xf7^B8) 
ft*. i*j«CD*l6j<ftffi1*-^;W-^>P r n^^AFBH* 

[0 0 3 0] :/n^ACAF*tX*— 9c 

r^^u-f-^v^-fx <i = i, rm=o) jjtsan 

(Xfy^Cl) , ^©»7r-XM/'J-Xtttt)&«fiI 
fiSn* (Xt*^C2), dCDXx^^C2lc:i^V> 

RM= 1 fc^nrXr^^C 3 ^8fft*. — 7y 

-x u -x*t^->T*n^ u>xomW}jj\*i&tt 
-ryjtfFc&mM <fc = o) (xf^yc 

4) o 

[0 0 3 1] dOX5 L y^C4lC»^T, FC=n?ft 
ntfX^ty^C5Jc:iSA/T» FC=1©M (SJJBfcK 

»bfc^[RitRi-*!Hi) tew* «K»»ii> srn^o 

±6Xt y 4 fcTF c = 0 T»nft xfy 
•/C6>tjiA/TFC=0(O*lR] (*J«fcK*Ufc^t 
atSffiJ) OBKftli ; l»Xttpf2:IUUmKft 

[0 0 3 2] Mttft«*ftlf (i> WBOa* 

nfc (XT*^C8) 10ft#Wtt (1-4) ^ 
n^> (Xr^^C 9) . cOXfv^C 9 l£T, 1=4 
T?^V^»^»X5 : '^yC2ICM0, i=4(^«#»K» 
L^^HD^fcmSfi^f (1) if <2) 

[00 3 3] ClCOX^y^C 1 OfcMViTf (l)>f 
(2) <Dm&. Xfy^Cl llwJIA/T, 
**V4>is?b (f (1) -*f (2) , f (2) ~*i 
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(3) » F (1) X (li /1 8 ) X (fa/fb) - 
f (1) fc"T2>) imt>tl%> 9 X^yv^ClOtC 

xf (i) >f (2) xfyycnt 

i£A/Cf (2) tf (3) ©*/MJ8«A^I&Sn^o 
[0 0 3 4] Xry7C 1 2 KIT* f (2) >f (3) 

>^a^7AC AF &Sa*S. f (2) >f 

(3) 7s*rv~?C 1 3 Kit A/?* 

7h <f (2) -f <1) , f (3) — f (2) £T 

[0 0 3 51 X^-y^O 1 1 fcT* «»»fi-^0> 

»«^f (1) tf (2) <DXfr&mWMZnZ. ^ 

<i"c* f (i) <f (2) -e&tttf, u^MWii 

$• f (1) <f (2) Tfctftttf, ±EMTF 

$*l*^<* X^rv^fC 1 5 fcilATC. 

^UW^^h (F (0) X (li /2 li ) X (fa/ ^ 

f b) -f en tts) wrtm^a* Co**** 
aw**. 

[0 0 3 6] 08^ ^JSR^fflWIWIf^I^-^vyn 
f (2) - f (1) — 6i , f (2) -f (3) -ffa 

t^n«, *VX. XT-^:-/D2fc:T, fli £<5. (JOSS 
^cDf^tttf^&sn* (I 0i -<5i Kfl ; <mB? 

[0 0 3 7] u<0Xr v 2 K *V*TT. I 6i -5. 

i<«T*wt i *sttm#frfc>n* (x^:/d 

3) . — I 0i -5 3 KdT?fcV>fc:6«» 2&SC 

>^D^7 AH A F ftft^-S, [2|9*£ 

[0 0 3 8] :/O^AMH#tX*-h£nS^ US) 40 
fOt^U-fn^ir^-fX (P = 0, Q=0, Z = 0) 

ft*n ttfy^Ei) % ra»*«#atF (0) jcgto 

Ml* :«Mti«8HRf ciaOR^W) SMfc 

n<b Ufy^E4) ♦ -£LT. HtfUVXtfBM OB 

)&1F (2) fcScDii^tia (Xrv^E6) • 

[0 0 3 9] CCT, SSRMF (0) £F (1) <Z> 
«»(0»a^4acD«S (I F (0) -F (1) |<ei ; 50 



$frM¥4- 3 3 3 0 10 

?:7E7teT, I F (0) -F (1) |<£iTm 

5yP*tP=li$n, X:ry:/E9'Mi*r. — X 
fy?E7T IF (0) -F (1) Kd Tfftntt. 

F (0) iF (2) 0S»CD«^^<DW«3&t 

[0 0 4 0] Xfy/EOTrH IF (0) -F (2) 

kej (e. ummm) «cn&3tu if <o) -f 
(2> i<6. fcStf, xt^^ei oKstArev^ 

PC0*J£ (P=D aWT*?*!*. *LT, Xf7?El 

££*it ttfy^Ei l) • mwflreo^yos' 
7h (F (1) -f (1) , F (0) -*f (2) , F 
(2) -f (3) t-TS) &ftt>tl* (Xfy^El 
2) . *<0«. &MAmm#7JU~ l 7'>7*if9i*MH 

[0 0 4 1] JiffiX^y^E 1 0 ICT, P = 0£:&tf* 

u>xim» oeMfiii ) a*ifc (x^:/ei3) 

±S2X^^^E9fcT, I F (0) -F (2) | 
<6a TTftV^ftSfct 7^^PO*Ife (P = l) *tft* 
(X^^/^E 1 4) . CKOX^y^E 1 4fcT, P 
= Xf7^El itrjt^ P=lft& 

tf, y?#ztiiiz= l tanfc ttfy^E i 5) 

[0 0 4 2] HftltM^tt, -fe>1*-fc:CCD&fflV> 
Itifi* ^>5 f Ar^irXnTffi^MOSM-fe>^ «jL 
IX* SIT (Static Induct! onTr a 
n s Is tor) ^Bf&ftiftST* CMD (Ch a r g 
eModulatlon Devlcl) mmtmm* 

X^-A (TTL-SLR) JCft^TfeRISCDC &«t^X. 

[0 043] 

l$m<D$h%\ £4±oj:9icr<o9Bnicj:ntf* 3^© 

*. 
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[02] &i<Dmnm&5<Dmi&7nv9®-c%>2>. 

So 

[04] (a) ItMTF^^-yt 3&CDW«&JKb;fc 
0, (b) ttf (B) £f (A) >f (C) Sfcfcttf 
(B) >f (A) =f (C) CD»^©«ra<D«^^U 

&0. (c) ta: f <B) (O >f (A) 
[0 5] 7T-XbUV-Xfr$&M&#lM2iT*<Dmft 
[06] 0 6 <Oftm&<Oljfo&toV7))'-3 L >7 n y ^ 

[07] 0 5co^*^*ffl*Misw^^*m^;w- 
[08] ss^^^mwrw^^v-^^n^A 



»Bii¥4- 3 3 3 0 10 



[0 9] aBn&fB&WU&^Ar-*: 

[010] V>Xv=7^~^X»^»»^0DttJBett 

[01 1] (a) , (b) 2&t* (c) tt, MTFfJ — ~f 
±(D3j£A* BRt/C<OH«*^Lfe0, (d) ttl* 

[*Hf©iWJ] 

l-a«3t*^, 2»-««*«*^ 3."Mfe»»tti[pI 
10 R, 4-B»HH», 5 -MIIHII. &-mi<o^mMJtk 
tiilHlK, 7-»tfS2(0^ftja«ktH®», ll-iMBl^ 
X* 12-CCD 5J#*:/;H*5Vt-tf X) . 1 

3-BPF (/t>H/U7/;W , 14-^H9 
-fA, 15-CPU (4*A«aS«) , 16-^, 

6 1 ---ttUHfPleU& 5 2>»04 >H ^HR* 6 3 -A 
/DXHUgHfc 5 4HtRftBlfc 6 5»-V>XflHW51S 
DIR. 
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(9) «>H¥4- 3 3 3 0 1 0 



ms] [tan] 




HNftttiE*] 

HSJHB] ¥«3^1 0/12 90 [04] 
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